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大脑中 β淀粉样蛋白（β-amyloid peptides，Aβ）过量产生形成的淀粉样斑是 AD
重要的病理特征。Aβ由 β-淀粉样前体蛋白（β-amyloid precursor protein，APP）
经 β-分泌酶和 γ-分泌酶顺序剪切产生，其具有的神经毒性能导致神经元凋亡。β-
位点 APP 剪切酶 1（β-site APP cleaving enzyme 1，BACE1）是主要的 β-分泌酶。
研究表明 BACE1 对于 Aβ的产生是必需的，BACE1 水平或活性的变化会影响 Aβ





























Apoptosis is a basic biological phenomenon and plays a crucial role in mediating 
the development and cellular homeostasis in multicellular organisms. Apoptosis can 
be induced by a number of triggers, resulting in the release of cytochrome c (Cyt-C) 
and/or apoptosis-inducing factor (AIF), from the mitochondrial into the cytosol, 
cativating caspase-dependent or independent pathways of cell apoptosis.Caspase- 
dependent mitochondrial pathway is mediated by Bcl-2 family proteins, a group of 
antiapoptotic or proapoptotic proteins that regulate the release of Cyt-C, which 
activates pro-caspase-9 and leads to a series of downstream events including 
caspase-3 activation, finally results in cell apoptosis. 
Cell apoptosis plays an important role in the pathogenesis of many 
neurodegenerative diseases, such as Alzheimer's disease (AD). Overproduction of 
β-amyloid peptides (Aβ) in the brain to form senile plaques is a major pathologic 
hallmark of AD. Aβ is derived from β-amypoid precursor protein (APP) through 
sequential proteolytic cleavages by β-secretase and γ-secretase. The neurotoxic of Aβ 
can cause neuron apoptosis. β-site APP cleaving enzyme 1 (BACE1) has been 
identified as the main β-secretase. BACE1 is required for the generation of Aβ and the 
changes in the level or activity of BACE1 will affect the generation of Aβ. However, 
how the level and activity of BACE1 are regulated during AD pathogenesis remains 
laregely unclarified. 
FAM105A is a newly identified pro-apoptotic protein. In this study, we 
investigated the mechanism underlying FAM105A-induced apoptosis and possible 
involvement of FAM105A in AD. Our results showed that overexpression of 
FAM105A in HEK293T cells induced cleavage/activation of caspase-3 and caspase-9, 
accompanied with cleavage/inactivation of the poly ADP-ribose polymerase (PARP). 
In addition, overexpression of FAM105A induced the release of Cyt-C from 
mitochondria to the cytosol, but not activated the release of AIF or Endo G. Moreover, 
overexpression of FAM105A increased and decreased the levels of pro-apoptotic Bax 
and anti-apoptotic Bcl-2, respectively. These results suggest that FAM105A-mediated 
apoptosis requires the involvement of the mitochondrial-dependent pathway and the 
Bcl-2 family proteins. Moreover, we found that overexpression of FAM105A 
increased the protein levels of BACE1 and Aβ. Co-immunoprecipitation studies 














might regulate the level of BACE1 and the APP processing for Aβ generation through 
its interaction with BACE1.  
Together, our results demonstrate the molecular mechanism underlying 
FAM105A-induced apoptosis and its potential involvement in Aβ generation, 
providing a solid foundation for further elucidation of the functional role of 
FAM105A in AD pathogenesis. 
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英文缩写 英文全名 中文名称 
AD Alzheimer’s disease 阿尔茨海默症 
Aβ β-amyloid β-淀粉样蛋白 
AIF apoptosis-inducing factor 凋亡诱导因子 
APP β-amyloid precursor protein β-淀粉样前体蛋白 
Apaf-1 Apoptosis protease activating factor 1 凋亡蛋白酶活化因子 1 
AICD APP intracellular domain APP 胞内结构域 
ApoE apolipoprotein E 载脂蛋白 E 
APH-1 anterior pharynx-defedtive 1  
APLPs amyloid precursor-like proteins 淀粉样蛋白前体类似蛋白 
BACE1 β-site APP cleaving enzyme 1 β-位点 APP 剪切酶 1 
Bax Bcl-2 associated protein x Bcl-2 相关蛋白 X 
Bcl-2 B-cell lymphoma/leukemia-2 B-细胞淋巴瘤/白血病-2 
BH domain Bcl-2 homology domain Bcl-2 同源的结构域 
CAD caspase-activated deoxyribonuclease Caspase 活化的脱氧核糖核
酸酶 
CARD caspase recruitmentdomain caspase 募集结构域 
caspase cysteine-containing aspartate-specific 
proteases 
 
cDNA complementary DNA 互补脱氧核糖核酸 
COX cytochrome c-oxidase 细胞色素 c 氧化酶 
CO-IP co-immunoprecipitation 免疫共沉淀 
CTFs C-terminal fragments C-端片段 
Cyt-C Cytochrome c 细胞色素 C 
DD death domain 死亡区域 
DED death effector domain 死亡效应结构域 
DFF DNA fragmentation factor DNA 断裂因子 
DMEM Dulbecco’s modified Eagle’s medium Dulbecco 改良 Eagle 培养基
DISC death-inducing signaling complex 死亡诱导信号复合体 
EDTA ethylenediamineteraacetic acid 乙二胺四乙酸 
EGTA ethylene glycol tetraacetic acid 乙二醇二乙醚二胺四乙酸 
FAD Familial form of AD 家族性 AD 
FADD Fas-associated death domain Fas 相关死亡结构域 
HIF 1-α hypoxia-inducible factor 1-α 缺氧诱导因子 1-α 
IP immunoprecipitation 免疫沉淀 
LRP low-density lipoprotein receptor related 
protein 
低密度载脂蛋白 
MAP microtubule-associated protein 微管相关蛋白 
NCT nicastrin  















NRG-1 neuregulin-1 神经调节素-1 
P3 3 kDa peptide  
PARP poly ADP ribose polymerase 聚 ADP 核糖聚合酶 
PBS phosphate-buffered saline 磷酸盐缓冲液 
PCR polymerase chain reaction 聚合酶链式反应 
PCD programmed cell death 细胞程序性死亡 
PHF paired-helical filament 双股螺旋纤维细丝 
PS Presenilin 早老素 
PSGL-1 P-selectin glycoprotein ligand-1 P-选择素糖蛋白配体 1 
ROS reactive oxygen species 活性氧 
sAPP soluble APP N-terminus 可溶性 APP 氨基末端 
SOD-1 superoxide dismutase-1 超氧化物歧化酶-1 
SP senile plaques 老年斑 
ST6Gal1 α-2,6 sialyltransferase α-2,6 唾液酸转移酶 
TCA trichloroacetic acid 三氯乙酸 
TGN trans-Golgi network 反面网状高尔基体 
TNFRSF tumor necrosis factor receptor superfamily 肿瘤坏死因子受体超家族 

























































































































图 1. 人类 caspase 家族结构域 
Figure 1. The Domain structures of human caspase family 
注：摘自 Hill Michelle M et al, Mol Interv, 2003 
 
2.1.1 死亡受体途径 
死亡受体属于肿瘤坏死因子受体超家族（tumor necrosis factor receptor 
superfamily，TNFRSF），包括Fas/FasL（Fas又称Apol、CD95或TNFRSF6[21]）、
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